PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2004-165749 
(43) Date of publication of application : 10.06.2004 



(51) Int. CI. 


H04N 


5/202 






G02F 


1/133 






G09G 


3/20 






G09G 


3/36 






H04N 


5/66 




(21) Application number 


: 2002- (71) Applicant 


: ROHM CO LTD 




326266 






(22)Date of filing : 


11. 11.2002 (72) Inventor : 


NAKADA KENICHI 








D0I MIKIYA 








IN0UE K0ICHI 



(54) GAMMA CORRECTION VOLTAGE GENERATING APPARATUS, GAMMA CORRECTION 
APPARATUS, AND DISPLAY DEVICE 




* (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a gamma correction voltage generating 
apparatus capable of easily and efficiently adjusting the gamma 
correction voltage. 

SOLUTION: The gamma correction voltage generating apparatus includes: 



registers 21 to 2n for storing the received digital data; DACs 31 to 3n 
for converting the digital data stored in the registers 21 to 2n into 
analog voltages VI' to Vn' ; and buffers 41 to 4n for amplifying the 
current capability of the analog voltages VI' to Vn' and outputting it. 
The gamma correction voltage generating apparatus is configured to 
output each buffer output as the gamma correction voltage. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

Gamma correction electrical-potential-difference generation equipment 
characterized by having the data-hold section holding the inputted 



digital data, the digital to analog converter which changes into analog 
voltage the digital data held at this data-hold section, and two or more 
sets of buffers which amplify and output the current capacity of this 
analog voltage, changing, and outputting the output voltage of each 
buffer as a gamma correction electrical potential difference. 
[Claim 2] 

Two or more data-hold sections which hold two or more inputted digital 
data respectively, The selector which chooses and outputs either of the 
digital data held at each data-hold section, The digital to analog 
converter which changes into analog voltage the digital data chosen by 
this selector, Gamma correction electrical-potential-difference 
generation equipment characterized by having two or more sets of buffers 
which amplify and output the current capacity of this analog voltage, 
changing, and outputting the output voltage of each buffer as a gamma 
correction electrical potential difference. 
[Claim 3] 

Two or more data-hold sections which hold two or more inputted digital 
data respectively, Two or more digital to analog converters which change 
respectively into analog voltage the digital data held at each data-hold 
section, The selector which chooses and outputs either of the analog 
voltage generated by each digital to analog converter, Gamma correction 
electrical-potential-difference generation equipment characterized by 
having two or more sets of buffers which amplify and output the current 
capacity of the analog voltage chosen by this selector, changing, and 
outputting the output voltage of each buffer as a gamma correction 
electrical potential difference. 
[Claim 4] 

Gamma correction electrical-potential-difference generation equipment 
according to claim 2 or 3 characterized by having the change-over 
control section which performs change-over control of each selector, and 
changing according to the scan train of the liquid crystal display which 
is a gamma correction object. 
[Claim 5] 

Gamma correction electrical-potential-difference generation equipment 
according to claim 1 to 4 characterized by having the serial interface 
section which distributes two or more digital data by which the serial 
input was carried out to each data-hold section, and changing. 
[Claim 6] 

Gamma correction equipment characterized by having gamma correction 
electrical-potential-difference generation equipment according to claim 
1 to 5, the resistance ladder section which pressures partially said 



gamma correction electrical potential difference, and generates the 
complement electrical potential difference between each gamma correction 
electrical potential difference, and the decoder section which chooses 
and outputs either said gamma correction electrical potential difference 
and said complement electrical potential difference according to the 
voltage level of an input signal, and changing. 
[Claim 7] 

The display characterized by having gamma correction equipment according 
to claim 6, and changing as a gamma correction means of a liquid crystal 
display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the gamma correction electrical-potential- 
difference generation equipment which generates the gamma correction 
electrical potential difference of a liquid crystal display (hereafter 
referred to as LCD [Liquid Crystal Display]), and the gamma correction 
equipment and the display using this. 
[0002] 

[Description of the Prior Art] 

With the thin shape, since there is little power consumption, generally 
the liquid crystal display which has LCD and changes is widely adopted 
as an information display of the electronic equipment by which a 
miniaturization and insincere-ization are called for in recent years. 
Here, between the applied voltage and light transmittance in LCD, a 
nonlinear correlation (gamma property) is materialized as shown in 



drawing 4 (a). Therefore, in order to carry out linearity control of the 
light transraittance of LCD, as shown in drawing 4 (b) , it is necessary 
to perform the level conversion (gamma correction) according to the 
voltage level to the input signal to LCD. 
[0003] 

then — the former — a liquid crystal display — fixed — spacing — 

input voltage — V — one - Vn — receiving — linearity like — 

light transmittance — T — one - Tn — obtaining — a sake — input 
voltage — V — one - Vn — LCD — gamma — a property — having 
responded — output voltage — V — one — ' - Vn — ' — amending — 
since — LCD — impressing — a configuration — ** — carrying out — 
having — **** . In addition, the generation means of output voltage 
(gamma correction electrical potential difference) VI' - Vn' used for 
gamma correction processing of such LCD was considered as the 
configuration which has the resistance ladder section which generally 
pressures a predetermined electrical potential difference partially to 
plurality, and changes (for example, patent reference 1 reference). 
[0004] 

[Patent reference l] 

JP, 10-108040, A 

[Patent reference 2] 

JP, 11-32237, A 

[Patent reference 3] 

U.S. Pat. No. 5796384 specification 

[0005] 

[Problem(s) to be Solved by the Invention] 

To be sure, if it is the liquid crystal display which consists of the 
above-mentioned configuration, it is possible to optimize the gamma 
property of LCD and to perform a LCD display in the good condition 
visually. 
[0006] 

However, with the liquid crystal display which consists of the above- 
mentioned configuration, in order to tune output voltage VI' according 
to the gamma property of LCD - Vn' finely, it was not able to tune 
finely on real time, having repeated repeatedly being complicated and 
the inefficient activity of checking a LCD display, and looking at a 
screen, if dozens of external resistance elements which constitute said 
resistance ladder section were changed. Therefore, since the liquid 
crystal display which consists of the above-mentioned configuration took 
long duration at the above-mentioned tuning, it was difficult to 
correspond promptly to gamma property change of LCD accompanying highly- 



rainute-izing or enlargement. Moreover, since dozens of external 
resistance elements used as a gamma property adjustment device occupied 
the extensive tooth space on a substrate, they had become the hindrance 
of equipment degradation. 
[0007] 

In addition, the gamma correction equipment which approximates the gamma 
characteristic curve of LCD in two or more straight lines, distinguishes 
whether the input signal level to this LCD supports which straight line 
as a different conventional technique from the above-mentioned 
configuration, and performs an I/O level conversion is indicated and 
proposed (for example, patent reference 2 reference). However, with the 
gamma correction equipment which consists of this configuration, since 
the distinction circuit and the various arithmetic circuits of a 
correspondence straight line were needed, complication and large-scale- 
izing of gamma correction equipment were to be caused. 
[0008] 

Moreover, the gamma correction equipment which performs an 1/0 level 
conversion using the translation table which made the output level to an 
input level memorize as other conventional techniques is indicated and 
proposed (for example, patent reference 3 reference). However, with the 
gamma correction equipment which consists of this configuration, the 
storage section which stores this translation table was to occupy the 
extensive tooth space on a substrate, when it is necessary to create a 
translation table for every property of LCD. 
[0009] 

This invention aims at offering the gamma correction electrical- 
potential-difference generation equipment which can perform tuning of a 
gamma correction electrical potential difference easily and efficiently, 
gamma correction equipment, and a display in view of the above-mentioned 
trouble. 
[0010] 

[Means for Solving the Problem] 

The gamma correction electrical-potential-difference generation 
equipment applied to this invention in order to attain the above- 
mentioned purpose has the data-hold section holding the inputted digital 
data, the digital to analog converter which changes into analog voltage 
the digital data held at this data-hold section, and two or more sets of 
buffers which amplify and output the current capacity of this analog 
voltage, changes, and is considering as the configuration which outputs 
the output voltage of each buffer as a gamma correction electrical 
potential difference. 



[0011] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment concerning this invention Two or more data-hold 
sections which hold two or more inputted digital data respectively, The 
selector which chooses and outputs either of the digital data held at 
each data-hold section, It is good to make it the configuration which 
has the digital to analog converter which changes into analog voltage 
the digital data chosen by this selector, and two or more sets of 
buffers which amplify and output the current capacity of this analog 
voltage, changes, and outputs the output voltage of each buffer as a 
gamma correction electrical potential difference. 
[0012] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment concerning this invention Two or more data-hold 
sections which hold two or more inputted digital data respectively, Two 
or more digital to analog converters which change respectively into 
analog voltage the digital data held at each data-hold section, The 
selector which chooses and outputs either of the analog voltage 
generated by each digital to analog converter, It is good to make it the 
configuration which has two or more sets of buffers which amplify and 
output the current capacity of the analog voltage chosen by this 
selector, changes, and outputs the output voltage of each buffer as a 
gamma correction electrical potential difference. 
[0013] 

In addition, the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration 
is good to make the change-over control section which performs change- 
over control of each selector the configuration which has and changes 
according to the scan train of the liquid crystal display which is a 
gamma correction object. 
[0014] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration 
is good to make the serial interface section which distributes two or 
more digital data by which the serial input was carried out to each 
data-hold section the configuration which has and changes. 
[0015] 

Moreover, the gamma correction equipment concerning this invention is 
good to make the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration, 
the resistance ladder section which pressures partially said gamma 



correction electrical potential difference, and generates the complement 
electrical potential difference between each gamma correction electrical 
potential difference, and the decoder section which chooses and outputs 
either said gamma correction electrical potential difference and said 
complement electrical potential difference according to the voltage 
level of an input signal the configuration which has and changes. 
[0016] 

Moreover, the indicating equipment concerning this invention is good to 
make the gamma correction equipment which consists of the above- 
mentioned configuration the configuration which has and changes as a 
gamma correction means of a liquid crystal display. 
[0017] 

[Embodiment of the Invention] 

First, detailed explanation is given, referring to drawing 1 about the 
1st operation gestalt of the liquid crystal display concerning this 
invention. Drawing 1 is the block diagram showing the 1st operation 
gestalt of the liquid crystal display concerning this invention. As 
shown in this Fig. , the liquid crystal display of this operation gestalt 
The serial interface section 1 (it is hereafter called the serial I/F 
section 1) which distributes two or more digital data by which the 
serial input was carried out to Registers 21-2n, The digital to analog 
converters 31-3n which change the registers 21-2n holding the inputted 
digital data, and the digital data held at Registers 21-2n into analog 
voltage VI' - Vn' (It is hereafter referred to as DAC [Digital/Analog 
Converter] 31-3n) The buffers 41~4n which amplify and output the current 
capacity of analog voltage VI' - Vn' , It has the source driver section 5 
which changes and outputs an input signal Vi to an output signal Vo, and 
the liquid crystal display 6 (hereafter referred to as LCD6) which makes 
a configuration pixel the liquid crystal device from which light 
transmittance changes according to applied voltage, and changes. 
[0018] 

In the liquid crystal display which consists of the above-mentioned 
configuration in addition, the source driver section 5 The resistance 
ladder section 51 which carries out equal partial pressure of analog 
voltage (gamma correction electrical potential difference) VI' outputted 
from Buffers 41-4n - Vn' , and generates the complement electrical 
potential difference between gamma correction electrical-potential- 
difference Vl'-Vn(s)', It has the decoder section 52 which chooses and 
outputs the output signal Vo (gamma correction electrical-potential- 
difference VI' -Vn' and its complement electrical potential difference) 
according to an input signal Vi (electrical potential differences Vl-Vn), 



and changes. 
[0019] 

If it is the liquid crystal display of this operation gestalt which 
consists of the above-mentioned configuration, it will become possible 
to check the display of LCD6 on real time, rewriting the digital data 
(namely, digital data inputted into the serial I/F section 1) held at 
Registers 21~2n. In addition, if adjustment finishes, it will memorize 
to the storage of the non-volatile which does not illustrate a registers 
[ at that time / 21~2n ] storing value, and will display henceforth 
using this value. Therefore, since tuning of gamma correction 
electrical-potential-difference VI' - Vn' can be done now easily and 
efficiently, it becomes possible to correspond promptly also to gamma 
property change of LCD6 accompanying highly-minute-izing or enlargement. 
Moreover, since dozens of external resistance elements used as a gamma 
property adjustment device become unnecessary compared with a 
configuration conventionally, it also becomes possible to realize 
contraction of an equipment scale. 
[0020] 

In addition, if it is the configuration which carries out the serial 
input of the digital data which should be stored in Registers 21-2n like 
the liquid crystal display of this operation gestalt, it will become 
possible to reduce an external wiring number and to avoid an unnecessary 
expansion of an equipment scale. 
[0021] 

Next, detailed explanation is given, referring to drawing 2 about the 
2nd operation gestalt of the liquid crystal display concerning this 
invention. Drawing 2 is the block diagram showing the 2nd operation 
gestalt of the liquid crystal display concerning this invention. As 
shown in this Fig., the liquid crystal display of this operation gestalt 
consists of the almost same configuration as the above-mentioned 1st 
operation gestalt (refer to drawing 1 ). Then, explanation which omitted 
explanation by attaching the same sign as drawing 1 about the same part 
as the 1st operation gestalt, and put emphasis about the description 
part of this operation gestalt below will be given. 
[0022] 

As shown in this Fig. the liquid crystal display of this operation 
gestalt Register group 21a which holds respectively two or more digital 
data inputted into the DACs [ 31~3n ] preceding paragraph, 21b~2na, and 
2nb, It considers as the configuration which has the selectors 71~7n 
which choose and output either of the digital data held at each register 
group 21a, 21b~2na, and 2nb, and the change-over control section 8 which 



performs change-over control of Selectors 71~7n, and changes. 
[0023] 

thus — DAC — 31 - three — n — inputting — digital data — plurality 

— a pattern (this operation gestalt — two kinds, a pattern [register 
21a-2na] and b pattern [register 21b-2nb]) — maintenance — carrying 
out — each — a pattern — suitably — switching — differing — analog 
voltage — V — one — ' - Vn — ' — V — one — " - Vn — " — 
generating — a configuration — ** — carrying out — things — a user 

— needs — having been based — a gamma correction — carrying out — 
things — being possible — ** — becoming . 

[0024] 

In addition, the change-over control section 8 of this operation gestalt 
is considered as the configuration (for example, configuration whose 
even number scan train an odd number scan train chooses a pattern, and 
chooses b pattern) which performs change-over control of Selectors 71~7n 
according to the scan train of LCD6 which is a gamma correction object. 
By considering as such a configuration, it becomes possible to raise the 
image quality of LCD6. 
[0025] 

Next, detailed explanation is given, referring to drawing 3 about the 
3rd operation gestalt of the liquid crystal display concerning this 
invention. Drawing 3 is the block diagram showing the 3rd operation 
gestalt of the liquid crystal display concerning this invention. As 
shown in this Fig. , the liquid crystal display of this operation gestalt 
consists of the almost same configuration as the above-mentioned 2nd 
operation gestalt (refer to drawing 2 ). Then, explanation which omitted 
explanation by attaching the same sign as drawing 2 about the same part 
as the 2nd operation gestalt, and put emphasis about the description 
part of this operation gestalt below will be given. 
[0026] 

As shown in this Fig. the liquid crystal display of this operation 
gestalt Register group 21a which holds two or more inputted digital data 
respectively, The digital data of each class in the latter part of 21b- 
2na and 2nb Analog voltage VI' -Vn' , V — one — " - Vn — " — changing 

— DAC — a group — 31 — a — 31 — b - three — na — three — nb — 
having — changing — the — the latter part — preparing — having had 

— a selector — 71 — ' - seven — n — ' — analog voltage — V — one 

— ' - Vn — ' — V — one — " - Vn — " — either — choosing — a 
buffer — 41 - four — n — outputting — a configuration — ** — 
carrying out — having — **** . 

[0027] 



thus, while having inputted one analog voltage into Buffers 41~4n by 
carrying out two or more pattern (this operation gestalt — two kinds, a 
pattern [VI' -Vn' ] and b pattern [Vl^-Vn"]) generation of the analog 
voltage inputted into Buffers 41~4n, and considering as the 
configuration which switches each pattern suitably and uses it, it 
becomes possible to use the analog voltage of another side for another 
application. 
[0028] 

In addition, in each above-mentioned operation gestalt, the memory, then 
the value amended even if it did not form storage separately of a non- 
volatile can be easily memorized now for a register. Moreover, the 
method of DAC is arbitrary and is not cared about. 
[0029] 

[Effect of the Invention] 

The gamma correction electrical-potential-difference generation 
equipment applied to invention as explained above has the data-hold 
section holding the inputted digital data, the digital to analog 
converter which changes into analog voltage the digital data held at 
this data-hold section, and two or more sets of buffers which amplify 
and output the current capacity of this analog voltage, changes, and is 
considering as the configuration which outputs the output voltage of 
each buffer as a gamma correction electrical potential difference. It 
becomes possible to check the display of a liquid crystal display on 
real time, rewriting the digital data held by considering as such a 
configuration at each data-hold section. Therefore, since tuning of a 
gamma correction electrical potential difference can be done now easily 
and efficiently, it becomes possible to correspond promptly also to 
gamma property change of the liquid crystal display accompanying highly- 
minute-izing or enlargement. Moreover, since dozens of external 
resistance elements used as a gamma property adjustment device become 
unnecessary compared with a configuration conventionally, it also 
becomes possible to realize contraction of an equipment scale. 
[0030] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment concerning this invention Two or more data-hold 
sections which hold two or more inputted digital data respectively, The 
selector which chooses and outputs either of the digital data held at 
each data-hold section, It is good to make it the configuration which 
has the digital to analog converter which changes into analog voltage 
the digital data chosen by this selector, and two or more sets of 
buffers which amplify and output the current capacity of this analog 



voltage, changes, and outputs the output voltage of each buffer as a 
gamma correction electrical potential difference. By considering as such 
a configuration, it becomes possible to perform the gamma correction 
adapted to user needs in addition to the above-mentioned effectiveness. 
[0031] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment concerning this invention Two or more data-hold 
sections which hold two or more inputted digital data respectively, Two 
or more digital to analog converters which change respectively into 
analog voltage the digital data held at each data-hold section, The 
selector which chooses and outputs either of the analog voltage 
generated by each digital to analog converter, It is good to make it the 
configuration which has two or more sets of buffers which amplify and 
output the current capacity of the analog voltage chosen by this 
selector, changes, and outputs the output voltage of each buffer as a 
gamma correction electrical potential difference. While having inputted 
one analog voltage into the buffer by considering as such a 
configuration in addition to the above-mentioned effectiveness, it 
becomes possible to use the analog voltage of another side for another 
application. 
[0032] 

In addition, the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration 
is good to make the change-over control section which performs change- 
over control of each selector the configuration which has and changes 
according to the scan train of the liquid crystal display which is a 
gamma correction object. By considering as such a configuration, it 
becomes possible to raise the image quality of a liquid crystal display. 
[0033] 

Moreover, the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration 
is good to make the serial interface section which distributes two or 
more digital data by which the serial input was carried out to each 
data-hold section the configuration which has and changes. By 
considering as such a configuration, it becomes possible to reduce an 
external wiring number and to avoid an unnecessary expansion of an 
equipment scale. 
[0034] 

Moreover, the gamma correction equipment concerning this invention is 
good to make the gamma correction electrical-potential-difference 
generation equipment which consists of the above-mentioned configuration, 



the resistance ladder section which pressures partially said gamma 
correction electrical potential difference, and generates the complement 
electrical potential difference between each gamma correction electrical 
potential difference, and the decoder section which chooses and outputs 
either said gamma correction electrical potential difference and said 
complement electrical potential difference according to the voltage 
level of an input signal the configuration which has and changes. By 
considering as such a configuration, the gamma correction equipment 
which can do tuning of a gamma correction electrical potential 
difference easily and efficiently is realizable. 
[0035] 

Moreover, the indicating equipment concerning this invention is good to 
make the gamma correction equipment which consists of the above- 
mentioned configuration the configuration which has and changes as a 
gamma correction means of a liquid crystal display. By considering as 
such a configuration, the display which can do tuning of a gamma 
correction electrical potential difference easily and efficiently is 
realizable. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st operation gestalt of 
the liquid crystal display concerning this invention. 

[Drawing 2] It is the block diagram showing the 2nd operation gestalt of 
the liquid crystal display concerning this invention. 

[Drawing 3] It is the block diagram showing the 3rd operation gestalt of 
the liquid crystal display concerning this invention. 
[Drawing 4] It is drawing for explaining a gamma correction. 
[Description of Notations] 

1 Serial Interface Section (Serial I/F Section) 
21-2n Register 

21a, 21b-2na, 2nb Register group 
31-3n Digital to analog converter (DAC) 
31a, 31b-3na, 3nb DAC group 
41-4n Buffer 

5 Source Driver Section 

51 Resistance Ladder Section 

52 Decoder Section 

6 Liquid Crystal Display (LCD) 
71-7n Selector 

71' -7n' Selector 

8 Change-over Control Section 
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the liquid crystal display concerning this invention. 
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RTtlfe7 ,; /^lT , -n7^D7tJ±Cf»t lT" ; /^b/7^D7f iiV, i* T 7 7 10 
071ff<5ta*At)HIU7JllAtZAy 7 7 V, t HSIt U 7JK 'J , «- A y 7 7 <9 
W7J*J±t7/'77*ll«J±V U 7 W 7J it Z C^tWS[Vriir>Y«jE*J±^EJfRii. 

[ a * ji 3 ] 

A 77 7 ft * W. © 7* =7" y )l T - *t**«Jt*-Z*!R07*-'5'«*taJ*. «■ 7* - "7 ft ft A3 
IC ft ft 7 ft t- 7 5> ;i t- - t § ^ 7 7 □ 7 1 ff C f 1 1 Z 1 1 <9 7 7* ^ ^ / 7 7 D 7" f 

* B * , §77^^/77n7'$^is74J)t7rL^7^D71ff(i)l]ftL»tlRl7^ 
7J it Z XI U 7 "7 V, i* +2 U 7 ?7lK7ftfe7^D71Eff)ia^7J^JiiU7a7JtZ 
A y 7 7 * , t&SfflfcOTfi* 1 ;, *Ay 7? 9MAlfft*>7ljElffi)J U7ffi*t 
Z C * t ft ^ it Z 7/' 7 7 *1 IE 11 J± ^ 5)c 1$ ffi . 

[ m * ji 4 ] 20 

7?" > Y III n -& & I )« H 7" < 7 7* U >ft9*S? l JCJ&l>T, «■ -t2 1/ 7 *<5ttttSU«Ptft"y 

to « *u 4P w t * u t 53c 1 c * t Jtf a * r z m >it ji 2 * & i* si >it ji 3 c ie «k © nr y y *i je m 
[ if * ji 5 ] 

7 U 7 ^ A 7J 7- ft 1* 15 <9 T 7" -7 ;U 7* - -7 t «■ 7" - * ft ft A3 IU ffi * it 1 7 'J7IM 7 * 

- 7 x ^8Jt*U7JS7C^t»«Vt 7 SI;tJSl - II * Jl 4 <Z) I ) ft ^ IC Ie tt <Z> > 

[ a * Jl 6 ] 

SB 3fc JS 1 - it 5K JS 5 <D I ) r ft ft C IE « <9 7J" 7 Y ?1 JE * J± * H ffi V , Bu IE 7J" 7 Y ffl I * BE 

t ^ x j± u 7 «■ 7j" 7 y «g je * j± ffl £ ia ffl % m j± t i i% t j a m =7 -7" - sp , a tj <o m 30 

SU'XJbC]ftb7fiEi , >7iHJ±iJ&SEifil±c)l)fft»tlRU7f^tZ7' 
□ - y A3 ^ , t * U 7 53c 1 C ^ t ^ « ^ I" I 7J" 7 Y ?1 jE K ffi . 

[ a * ji 7 ] 

5fi b b b 7* -f 7 7- U 4 <D 7J" 7 Y ffl IE ^ g ^ U 7 , si 5K Jl 6 C sE <9 7J" 7 Y ffl I H S t *i U 7 fij? 

[ fg © =¥ 3IS « Bft Bfl ] 
[ 0 0 0 1 ] 

[fgEBOBtZ&ffi t> If ] 
*fgB^R, ||7 4 7 7 U ^ ( JJ*. T , LCD [Liquid Crystal DiSP 

I ol y ] ^ Of & ) © 7?" 7 Y II IE « J± t ^ 53c ?" 1 1f y Y 11 jE W J± ^ 53c H S ^ , C ft t ffl I ) 40 
7J" 7 Y ffl I H S ^ ZJ * R ffi C m T 1 t Q ~? ft 1 . 

[ 0 0 0 2] 

[«*(5g #T ] 

LCDt*U7flil!Sa*fviitt, MI?^HA^'>5iic);»^ iff *f /J\ S it *> *1 

» # * (U) 14 ft i m =s- m s§ q m « * m ss ffi v u 7 ja < - m c m m t ft 7 1 1 1 . c c ? , l 
c d ic ?y it 1 tod « j± ^ % m & m y <d m ic is , 04 (a.) cmtm { ) , ^iisfiiis 
( if y y itt * ) ■» 53c ii -r 1 . 7 © di) , LCD(5iii$t^iSJitifeiDca, 04 
c t ) c ^ r «fe ? c . LCD\9A7j^fc«U77C)iffL / A (;ucia i feU'\^f» c 

7?" 7 Y 11 IE ) t47-?»95#*)Z. 
[ 0 0 0 3 ] 50 
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^ C -? , «£ * © 5fi £ * ^ R ffi IS , - JHffl<PAAlffV1 ~VnC«U7ll»fil5*j8jfi 
$T1 ~TntiSI^il)C, A^IEV 1 ~Vnt LCD9^>Ytff CiU'feffiAlE 

VI ' ~ V n ' cfflilT*^ LCDc^Jntl*f)i^ti7Ufe. s # , :j <z> ? # L 

CD^*">Yffll5QJIIUffll)^tLZ^**J± >T*ll*J±) VI ' ~ V n ' <?> £ 53c ¥ 
SI*. - CF)f t Iff t aiif C t I t 7 y - S t * U 7 5)t I ); t ft 7 II ( fll 

% K , ft If ± UK 1 # IF) . 

[ 0 0 0 4 ] 

[ !ff If £ I* 1 ] 
tlf 1 0 - 1 0 8 0 4 0 f^lS 

[ *l §T * iW 2 ] 10 
Jtt M ^ 1 1 - 3 Z Z 3 7 ^ & f 6 

[ ft §f £ ^ 3 ] 

* ffl !ft If S5 5 7 ? 6 3 8 4 t«1I 
[ 0 0 0 5 ] 

[ fg m » s? u <fc ? * r z ii ffi ] 

fit # IC, ± IE * 53c # ^ 53c J m b h b * m H S ? *) tl I* , LCD<9^>7ttttlHtU7, « 
JtffllCi85tt«?LCD*itfi?C);#qIft?*Z. 
[ 0 0 0 6 ] 

u # u * »r 14 . ± ie * 53c a y, m i m & * m m a -? i* , l c d © ar > y w c j& u* & a t) m 

ffVI ' ~ V n • ©ttlHStftTfcdfcC, ffi IE S m ^ ^ - ^ t # 53c T Z & + li <Z> i? te 20 
li^tl^tf t7ftLCD$^tSit^Hofei«7^D)$te5ffItflSti l J 

as r /& 5 # & , iiti5»^j7J^u?Ristt^^7f sff^fe. 
^ di) , ± ie # 53c » % m i m & * ;Tv n s -? i* ± ie h ft m \z * n# Pel t 5 -r z <o -? , a » is ^ 

, J 1 > 7 tf 4 i S ? B 5 + II 9 * It it te ffl i i tt « tfil^JAX^-Xti^J 
[ 0 0 0 7 ] 

tS ft , ±!E#J«**tiiZ«£*fcffi*UTl*, LCD<9;tr>7!ft*feffl*ltfc»<9lI**-?iEM 
U , iLCD\(i)A^i§l/'\^i)Hirft(i)ISc«l:a7ii I»tfiJffll7Aai*^^ 

;nt*tff-?*>YffljESiffi»fii^-a3srtiTi)i ( fi 1 ] lis . *f if £ ax z # as ) . u » 30 
u « # n . ^mji 53? 53? z 7/ > 7 1 1 s 1 7 tt , ^isiiiiQ^jHyiQiB^ftsajUQiBiff* 

^ * £ 3 £ d/) , > Y ffl I R ffi <9 ft St lb ^ * $ II lb t JS < C^C5^7l)fe. 
[ 0 0 0 8 ] 

* , ^?)ISi!)«XfiffiH7», ATJU^^C^-TZttiTJU'X^tlE'Hrtt^^^x- 
7 ^ t ffl 1 1 7 A * U ^ ^ f t fi ? > 7 i 1 1 1 » 1 ■fi7H7llI ( flj I* , 
4f If * i# 3 # eh ) . U # U « iff 14 . * }f 53c *^ 53c Z 7/ > Y ffl I If ffi ? , L C D <Z> 4f ttfe 

z\-zt£^lc);c5o7i)fe. 
[000?] 

* fg Bfl K , ±lE<5HljfeC*fr. i'>7illS(9iSffIt$i»Ta$ffilCfi?C); 40 

* Rj S 7/ > Y ffl JE * J± £ 53c R ffi , J>YlI^I, &&*fvRIta*tlC^!tlffl 

* -r 1 . 

[0010] 

± ie a as t it 53c t 1 & ih c . * fg Bfl c « 1 A" > y ii 1 « j± ^ j* m m 1* , a t> t ti & t y $ 
n r w k \z % m t j 7* y $ ii / 7 j- n r ^ y . m 7 ? □ 7 m a <d m a «g * t *t 41 u t 

ffl*riAv77V. tSHI*U7^'J , SAy77ff)I*lJ±tJ , >7iIlffH 
TM*^Z#53c^UTl)Z. 
[0011] 50 



(4) 



JP 2004 165747 A 2004. 6. 10 



ftftt Jtii®L<OT- 9 , «■ 7* - * & tf C # tf 7 ft n. T 7" 9 h T - * <D I ) T ft # 

i:f*t^77^b/7/D7ftS):, IS T 7 7 □ 7 * J± <9 * » «g * t « +1 U T Hi * ?~ I 
)\ v ~7 y Y s tlMSLTEli'i, #Ay77<9W7J^J±t;& ll >7lllEilJ±*l,7WvJ<r- 
Z % St IU T 1 Y J; I ) . 
[001 2 ] 

* , * fg sfl c « z # > y to ie * j± £ 0c n s is , A7j7ft;-M<z>7"7"7;u7"--7t£-^ 

«ftt?aSi57-^ftftffV, §7 - * if C # if 7 ft T 7" *9 )l T - 9 t § * 7 7 

□ r * j± c £ » r i a s © t» 7° * ^ / t 7 t □ r £ » s§ y . * t* 7" * ^ / 7 7 □ £ * s§ ■? 10 

ftfe7 7D7tE9ta*AtJiiU7lllAt7Ay 7? V. t ftl* ffl * U 7 0c 'J , # A 
y 7 7 <Z)m/J*fft^">YffliE*J±^ UTlBAtZiiKCf 2 * «fc I ) . 
[0013] 

« ft , ± IE # 0c # ^ 0c 3 > Y II IE * ^ 0c R ffi t£< 77 > Y ?! jE ^ ft ? 9) Z 5fi £ 7* <r X 7° 
U ^ <Z> £ fi 5'J C * 1? 7 , § t2 U 0 * QWmWSto* WmWitotP* % b -Z&2 MttEt J 

[00 1 4 ] 

* . ± IE ^ 0c # ^ 0c Z > 7 II IE * J± ^ 0c R ffi IS , 7 U 7 )l A * 7 ft « » © 7* 7" * 
[0015] 

* , * fg be c « z jtr y y ?i ie m w , ± ie # 0? # ^ 0? z -» y y 11 ie m k £ m h a * , «u 

IE 7j" > Y II jE « EE t * J± U T § 7j" > Y II JE W J± ffl £ B <D to % W K t £ 0c t Z ffi fit 7 ^ - 
^ , A7J^^^*J±U^^IUfeQ7ffllE^ n yYlliE^JI^&i'BulEll^WJI^Urft^tTi 
Rb7l*tZ7D-ySy, t*U75^if Ct ^<tH. 
[0016] 

* , *fe^C«^*mHffitt, )« b b b 7* ^ 7 7° U 4 <D 1f y Y II IE ¥ S ^ U 7 , ± IE # 53c # 
i453cZ7j" >YlUE^ffi-?*U753cZ^l53clC-rZVd;U„ 

[0017] 30 

[ fg © % m <d m m ] 

* r , * fg be c « z ss b b b * ^ r m <9 as 1 n m « c 1 1 7 si 1 t ♦ if, u « # 14 1¥ sa « aft 

t ft ? . 0 1 I* * fg Bfl C « I )« B B B * >Tv H E © Si 1 II % ^ M t ^Tv T 7" □ y 7 0 ~? 9) I . * m 

c ^ r «fe ? c , * n ^ is © jfi b b b * >tv n s tt , 7 'j 7 ^ a 7) ? ti s is 9 7" -7 ^ 7 - 

t 7 X f M ~ 2 n c 1 n it 'J 7 )M > y - 7 1 a S 1 (ftT, : ; 'J 7 I I / 
F SP 1 V Iff ^ ) V , A t) 7 tL ^ 7* 7" ;b t* - 7 t « if t 1 lr 7" 7 9 Z 1 - Z n V , U 7" 7 
7 21-2nlC#if7tL^7"7 > 7^7"-7t7 7 7D^"WJ±V1' ~ V n ' Jt"-7 
? il/77 07f «B8 1 ~3 n (ftT, DAC [D i H to, I / Anal o 9- Co 
nver-ter] 3l-3n^Df*') ^ , 7/D7iEVl ' ~ V n ' 

L7l*tIAy 7 7 41~4nV, ATJitV l t ffi 7)f t V O C f t U 7 I A t I Y 40 
- 7 h" =7 -f A BP 5 ^ . £P TOD * J± C JE U 7 to a * »f £ f Z 5fi A « ^ t * 0c B « ^ t 1 Jfi 
bb 7* w 7 7° \y 4 Q ( Jik T , LCD 6 VDf-SO ^ , t*l7«I. 
[0018] 

55 ft , ± IE 4t 0c » >4 0c Z 5« bb * & m m C « I ) 7 , y - X F 7 'f A dP 5 tt , A y 7 7 4 1 ~ 
4n»^7J7ftfe77D7' WJ± ( -ff > Y II IE W. J± ) VI ' ~ V n ' tf3l^ffb7J'> 

YiiiE*j±vi ' ~ v n ■ *i £ Tei © ?i % m j± t s 0c r z a fit y - W 5 1 ^ , A^^e^-V 

t (lffV1~Vn) Cia 4 fe^7Jf §Vo (*">YlliEmj±V1 ' - V n ' £&'7©ll 
^*J±) t3liRU7 1 yi7J9-Z7"D--y"SP5 2 ^ , t*U70?Z. 
[001 9 ] 

±!E#EE#*E»I*HlfeJfcffi®3fiS*^Rffi-?ifotl.l*. U 7" 7 * 2 1 ~ 2 n IC « if 7 tl I 50 
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[ 0 0 2 8 ] 

55 ft , ± ie u # n m m m \z- & t 1 7 , v y 7 9 t * w fg e © x t y * r ft 1* , & ie a n 

ffi t t£ it 55 < 7 fc *1 1 U ;M1 1 M C IE <» 7* 3= 3 J; 7 C 55 3 . * , DAC<9£5*!l*ft* 
"? }§ tD 55 I ) . 
[ 0 0 2 ?] 

[ % m <d m * ] 

± ie t> m u j; ? c , fg w c « z 7/ > 7 *i 1 * j± £ m m s is , a tj r ft £ 7* y 9 )i t - 

* t « it t 1 t - * « if SP * . i* 7* - * « it SP c # it * ft 7* 7" * ;u 7* - * t 7 7 □ 7' * 
j±\z:^mt j 7*y 9 )i / 7 ? n 7^&mY < &.7 ?w? * j± <z> * m 7j t ii +1 u 7 tti 7j r 

J A y 7 7 ^, t 1* M # U 7 Jft U , ftAv7 7i5ffi*lfft#>Yillff)!U7lBA 
tZ«5KH7llZ. CCJi^eSH^^CJ;'], * t* - * # if C ft if 7 ft Z t* 
7" 7 )l T - * t « 7 * 7. « » Y> , }& £ t* X?M9*^t 'JJiJUCiffltZOi 

* °j «g y 55 z . «e o 7 . w y 7 n jew k q mm ft m ^ m m » ^ ® m c m m ^ z: y » ? 

J£J\Z-#J<D-?s llHt^XHtlCff ?)Si7< 7 7° V 4 <D If > 7 *l ^ ^ C *3 U 7 
tfi)*C«»t3CV#q[ft^a?. * , «£**3sKCJt^T, *■ > 7 §H H ^ S ^ 55 

55 i . 

[ 0 0 3 0 ] 

* , * fg Bfl C « Z ST 7 7 m IE * J± £ fig H S , A7J7'ft^ ; ai^^T"7 > '5'^T"-'$'t : &^ 

« if t i m & © 7" - * « if si Y , «■ 7" - * « if c « if t ft 7" 7" * ;u 7" - 9 <d i ) r ft. # 

tSRlTffiTJtZtU^n, ^^2U!7^7>3liR7ft^7"7 > 'y^T"-'yt^/n^"WJ± 
C ^ * -T I 7" 7" * ^ / ^ □ 7 ^ * g§ Y , » 7 ? □ 7 « J± Q « » 7J t Ji +1 U 7 Hi 7J "T I 
R v 7 j> Y s -& ; S^,ffl*U753c l J, #A-y7 7©M7J*J±-?* n >7?li*J±>;U7^7J-r 

[ 0 0 3 1 ] 

* . *fgBflC«Z*">7lliE*J±^53c:Rffitt, A7J^ft^ ; ®^<Z)7 J 7 > ^^7 J --$'t : &^ 

«Jtri : »»©7'--J'«^fli>:, *7"--y«ifSPc#if7ftfe7"7"'y;u7"-^t*^7^ 

□ 7 « ff C £ * t 3 1* » (5 7" 7" * ^ / 7 7 □ 7' £ * g§ * , * 7* 7" ^ h / 7 ? □ 7 ^ * gg 7^ 
y77©^7J^E-&* ll >7ffliE^J±>;U7m7JtZ*53clC7'Z>;J;l). C©J:?«*EgV 

r z c ^ c «fc <; , ± le xfi a \z t , - 7j © 7 ^ □ 7" « j± t a y 7 7 c a t> u 7 1 1 1 m c 

, ^ 75 © 7 7 □ 7' « J± t BO ffl M C « m t 1 C ^ # RJ ^ 55 1 . 
[ 0 0 3 2 ] 

55 3V , ±lE#fi»#i,BJ?Iir>YffljE«ff^figllSl3:, > 7 ffl jE *S & ? *) I )« B B Q 7" * 7 7° 

u <5ii^cib7, # t u 7 ^©«j*ftUfiPtfi"?«]«i{iUfflSP'&*UTEgz*sgcr? 

Rj & Y 55 I . 
[ 0 0 3 3 ] 

* , ±lE*JK#i5JKI#>YffljE*ff^JKIIiiia, 7 U 7 ^ A * ? ft ^ * » <D T 7" ^ ^ 
7" - -7 t * t* - -7 « if C ffi 'J ^ x it 1 7 U 7 )V 4 > ^ - 7 x 7 SP t * U 7 fig 1 % SJ? C f 
3^J;l)o C<Z)J;755«^^^ZC^irJ; 1 ;, ^SPI-S*S?)m U 7llii9^£l 
55K7^70jS7-3 C V » °T «6 V 55 1 . 
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[ 0 0 3 4 ] 

* *l , * fg m c « i ■» y y ie m m i* , ± ie * a? # * 55c i > y *i ie « s £ a? $s a * , «u 
# > y ffl je * s ■& i x j± u t * # > y ffl i * j± ffl s. m <d m % m j± t £ j£ r i a ut =? y - n 

* , A *l # <Z) * J± U ^ IU b T BU IE >YffljE«ffjSC*«liEfll^«ff<9Uftl»tS 

* c d; , # > y m ie m j± <o m s ft * t s i # o a& * as iu it w z c * # °r Dg ss # > y as i 

[ 0 0 3 5 ] 

* , $f ICSJJSIIB;, Sl7<Z?M9l>Til?SH7, ± IE # 53c # 
[ @ ffl © ffi 5 SS Bfl ] 

[ @ 1 ] * m C « I )« H * jfv H ffi <D m 1 ^ & t JTv "T 7" □ y 9 0 -? *) I . 

[ s z ] * fg Bfl c « z )« a * ^ n s © sb z n ns as m t ^ r 7" □ y ? @ ■? & z . 
[ @ 3 ] * * be c # i )« a * m m s <5 * 3 n % m t m -r r □ y 5 0 -? a 1 . 

[ n ^ o) si be ] 

1 -7 U 7 JU > ^ - 7 1 ^ X SP ( -7 U 7 iH / F ) 

2 1 ~ 2 n U 7" X * 

2 1 ol , 21 t~2noL, 2n i U 7" 7 ^ #1 

3 1 ~ 3 n TV h / ? ? W7' (DAC) 

3 1a, 3 1 t~3no,, 3 n t DAC II 

4 1 - 4 n A y 7 7 

5 y - X F 7 -f A f 

51 ffi fit r - as 

5 2 t* □ - Y S3 

6 )« la 7" 7 7" U (LCD) 

7 1 — 7 n -t2U7? 

7 1 ' ~ 7 n ' -dU^^ 

8 tD m 10 4P 
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7D> l-^-VOfiEfr 

(51)Int.CI. 7 F I x-YZl-h" 

GO 9G 3/20 6 2 3 G 

G0 9G 3/20 64 1 C 

G0 9G 3/20 6 4 1 Q 

G0 9G 3/36 

HO 4N 5/66 1 0 IB 

F * 5C006 AA1 6 AF13 AF46 AF51 AF53 AF83 BC12 BF03 BF04 BF24 

BF25 BF43 FA 18 FA56 

5C021 PA62 PA86 PA87 8A02 XA34 

5C058 AA06 BA13 BB05 

5C080 AA10 BB05 DD03 EE29 JJ02 JJ05 



